Introduction: Traumatic macular holes (TMH) are well-known complications of ocular contusion injury. Spontaneous closure occurs in approximately 50% of cases, but rarely after the age of thirty. We report a case of spontaneous closure of a full thickness macular hole due to a blunt trauma and we suggest possible mechanisms for this closure.
Introduction
Commotio retinae, diffuse retinal edema, retinal hemorrhage, vitreous hemorrhage, choroidal rupture, photoreceptor injury, and macular holes (MH) are well known complications of ocular contusion injury. According to relevant literature, the frequency of traumatic macular holes (TMH) is between 1% and 9% [1] . The major cause of blunt trauma is sports-related accidents such as baseball and soccer ball, thus the higher frequency of TMH in younger patients. TMH is thought to occur as an immediate concussive tear or as a belated breakdown of traumatically induced cystoid change. Immediate visual loss after injury is probably due to retinal dehiscence on concussion, whereas delayed visual loss is likely to indicate a secondary event of vitreoretinal interface changes. Vitrectomy and fluid-gas exchange is a current management for the repair of TMH. Spontaneous closure occurs in approximately 50% of cases, but rarely after the age of thirty [2] .
Case Presentation
A 50-year-old Greek woman was referred to us with a history of reduced best-corrected visual acuity (BCVA) after blunt trauma to her right eye. Past medical and ocular history was unremarkable. Her BCVA one hour after the incident was hand movements at 10 cm. An anterior chamber examination revealed a round pupil with no signs of hyphema or iridodialysis. Fundoscopy revealed a full-thickness TMH with a minor sub-retinal hemorrhage and posterior vitreous detachment (PVD, Figure 1 ). Cirrus optical coherence tomography (OCT) scans confirmed the funduscopic findings ( Figure 2) .
Two days later, her BCVA was improved (counting fingers at 1.5 m), despite a foveal hemorrhage. Fluorescein angiography (FA) revealed masking in the fovea, progressive staining peripheral to the masking area and a central window defect (Figure 3 ). OCT examination showed a marked decrease in retinal edema and a coagulum covering the TMH base ( Figure 2 ).
Seventeen days later, her BCVA had improved to 7 Early Treatment Diabetic Retinoapthy Study (ETDRS) letters at 4 m. Fundoscopy and OCT scans revealed TMH closure and adjacent pigment dispersion ( Figures 1, 2) . Four months later, with a BCVA of 15 ETDRS letters at 4 m, our patient was fixating eccentrically, despite BCVA improvement. Fundoscopy showed hyperand hypo-pigmentation in the TMH periphery and an OCT scan confirmed the TMH closure (Figures 1, 2) . FA revealed an absence of central window defect and mottled hyper-fluorescence consistent with diffuse retinal pigment epithelial (RPE) atrophy (Figure 3 ).
Discussion
TMH is a rare complication of blunt trauma; contrary to idiopathic MHs, it usually has a lamellar configuration [3] . Spontaneous TMH closure is common, but infrequent in patients over thirty.
Yamashita et al. [4] proposed two distinct mechanisms of TMH formation, depending on whether the posterior hyaloid is attached or detached. One type causes immediate visual loss due to primary dehiscence of the fovea. The other type leads to delayed visual loss due to dehiscence of the fovea secondary to persistent vitreofoveal adhesion. In older patients, posterior vitreous is usually detached, making TMH in general less frequent in older patients.
Our patient shared common features with similar previously reported cases; an observed full-thickness TMH, and a limited BCVA improvement [2] , despite hole closure. The latter may be explained by contusion damage which causes irreversible photoreceptor and RPE damage. The distinct feature of this patient is the relatively old age (for spontaneous closure), and the possible mechanism for TMH resolution. Several authors have suggested autologous serum as an adjuvant to vitrectomy for MH surgical management. The serum beneficial effect may be due to the presence of growth factors (GF), such as GF-platelet-derived GF, epidermal GF, and insulin-like GF-1, and cytokines, which have been shown to promote wound healing [5] . Additionally, autologous serum has been shown to be chemotactic for glial and RPE cells. Following autologous serum injection in idiopathic MHs, a white coagulum may cover the hole, in many cases for one to two weeks. Even if this may be merely platelet clumping, it is conceivable that it contains clotting factors (for example fibrin) that may have a beneficial effect by providing a scaffold for cell proliferation, thus promoting hole closure by mechanical means [5] .
Conclusion
In our case, the clot in the TMH base, potentially a hemorrhage by-product containing a significant quantity of platelets, may have simulated the clot observed after autologous serum use, thus facilitating a similar effect. This may have stimulated glial cell migration and proliferation, thus contributing to spontaneous hole closure.
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